HAuCl 4 and K 2 PtCl 4 (Premion grade) were obtained from Alfa Aesar and used as received. Cetyltrimethylammonium bromide (CTAB) was obtained from Acros and recrystallized from methanol before use. Ascorbic acid (analytical grade) was purchased from Sigma Aldrich and used as received. All water used was purified with a tandem Elix-MilliQ Gradient A10 system (Millipore, France, resistivity > 18 M cm, TOC ≤ 5 ppb). Electrolytes for electrochemical measurements were prepared from ultrapure water and sulfuric acid (Aristar grade, BDH).
molar ratio of 0.5:1. The mixture was stabilized at 40ºC for 30 min and 50 L of 0.1 mol dm -3 ascorbic acid was added (giving a 10:1 molar ratio of ascorbic acid to Pt). The solution was kept at 40ºC for a further 20 h, during which time a color change from brown to grey-black occurred.
Further Pt was deposited onto samples of Au-Pt NRs to give a total Au:Pt ratio of 1:1. One sample was subjected to a further deposition as described above. A second sample was first bubbled with carbon monoxide for 30 min, left to stand for 1 h, then bubbled with Ar for 40 min, after which a further deposition of Pt was made.
Physical Characterization
UV-vis spectra were acquired with a Cary 50 photospectrophotometer, equipped with Xe flash lamp, using quartz cuvettes of 10 mm path lengths and a resolution of 1 nm.
Scanning Transmission Electron Microscopy (STEM) measurements were performed with a JEOL 2100F microscope, fitted with a field emission gun and CEOS aberration corrector, and operated at 200 kV acceleration voltage. A JEOL ADF detector was employed to acquire high angle annular dark field (HAADF) images. The instrument is equipped with a Bruker XFlash 4030 SDD energy dispersive X-ray (EDX) detector for EDX spectroscopy. Complete structural and elemental information can be obtained by using these detectors in combination. All images presented in this paper were taken at a camera length of 10 cm, giving an HAADF inner collection angle of 62 mrad and outer collection angle of 164 mrad.
Electrochemical Measurements
A standard glass three-electrode cell was employed for electrochemical measurements. The counter electrode was a Pt coil and the reference electrode was a saturated calomel electrode (SCE, Radiometer, Copenhagen), connected to the cell with a salt bridge. 0.05 M H 2 SO 4 was used as electrolyte and was saturated with argon before measurements. For CO stripping measurements, the solution was saturated with CO for 30 min whilst the electrode potential was held at -0.055 V vs. SCE; CO was then purged from the solution with argon and a CV performed. For oxygen reduction measurements, the solution was saturated with oxygen before measurements and between each measurement. The working electrode was a glassy carbon rotating disk electrode, controlled by a CT101 rotating disk electrode controller (Radiometer, Copenhagen). An Autolab PGSTAT12 was used, controlled with GPES software (Ecochemie, NL).
Prior to nanoparticle deposition, the glassy carbon disk was polished with aqueous slurries of successively finer grades of alumina powder (1.0 m, 0.3 m and 0.05 m, Buehler, U.K.). 1 mL of a solution of centrifuged and re-dispersed Au NRs or Au-Pt NRs was sonicated with activated carbon powder (Vulcan XC-72 R, prepared by refluxing in concentrated nitric acid and thorough cleaning with ultrapure water) for 2.5 h to give loadings of 30% w/w metal. 5 L of the resulting ink was deposited onto the polished glassy carbon electrode, which was then dried at ca. 70ºC for 5 min. This process was repeated four times to give a loading of 42 g cm -2 . 3 mL of Nafion solution (5 % w/w, Sigma-Aldrich) was pipetted onto the dried surface, which was then dried before being placed into the electrochemical cell.
Residual surfactants were removed from the surface of the nanorods via electrochemical cleaning. After a series of electrochemical cycles between -0.2 V and 1.3 V, the nanorod surface was subjected to carbon monoxide stripping, followed by one or two Cu upd partial monolayer stripping cycles: the CO stripping effectively cleaned the Pt surface and the Cu cleaned the Au surface. Attempts to clean the surface with Pb upd (following Feliu et al. S3 ) were unsuccessful because Pb was found to displace some of the Pt from the Au NRs (the same was true for tests made on bulk Au electrodes). Cu was deposited as a partial monolayer from a solution containing 1 mM CuSO 4 and 0.05 M H 2 SO 4 by sweeping the potential from 0.45 V to 0.0 V. This Cu sub-monolayer was removed by oxidative stripping in 0.05 M H 2 SO 4 . CO oxidation was performed as described above for CO stripping measurements. These procedures had previously been shown to clean effectively bulk Au-Pt samples that had been purposely contaminated with CTAB, in that identical areas of the oxide reduction waves (for both Au and Pt) were obtained before contamination and after cleaning. Although the CVs to calculate active area of Au and Pt on the catalyst samples are acquired over a potential range of -0.24 V to 1.5 V, we observed no change in Pt area compared with CVs acquired over a range of -0.24 V to 1.2 V vs. SCE. to determine the extent of growth of Pt on corners. The results show that when no blocking step is used, the Pt continues to grow on the ends of NRs: the average length is bigger and the average aspect ratio is larger than for samples prepared with selective blocking (these NRs have higher average mid-width, indicating more growth of Pt on the sides of the rods). In addition, Pt growth on corners of NRs is suppressed when CO is adsorbed on Au-Pt samples during the second Pt deposition. Figure S2 compares the morphology of samples of Au+Pt+Pt (no blocking step) and Au+Pt+CO+Pt (prepared with the selective blocking method) over time. The Au+Pt+Pt samples (top row of images) show a distinct change in morphology: NRs can be seen to thin in the middle, eventually splitting to form two smaller particles (see circled areas). This behavior is similar to that reported earlier S4 and its origin was tentatively suggested to be a result of Au diffusion through gaps in the Pt overlayer. The statistics from the latest-acquired images show a small decrease in average length and width, reflecting the appearance of smaller, non-rod-shaped particles and thinning of rods, respectively. The main difference in the statistics between the first and last acquired images is the broadening in the distribution of aspect ratio and end-width/mid-width, which reflects the broader range of nanoparticle shape in the later images. In contrast, the Au-Pt NRs prepared with a blocking step seem to have changed little in morphology (bottom row of images) and the corresponding statistics show little change compared with those determined from the earliest-acquired images. These images thus show that preparing Au-Pt NRs with the CO blocking step produces bimetallic structures of greater long-term stability.
S2. TEM CHARACTERIZATION

S3. CALCULATIONS OF OPTICAL PROPERTIES
In this work the UV-Vis spectra have been simulated using the DDA, S5 realised by the program DDSCAT. S6 DDSCAT 7.2 is a free Fortran software package that enables the simulation of the optical extinction spectra for arbitrarily shaped nanoclusters via implementation of the DDA, allowing fine-tuned definition of shape, size and composition. Relevant quantities calculated by DDSCAT are the absorption efficiency factor (Q abs ), the scattering efficiency factor (Q sca ) and the extinction efficiency factor (Q ext ), which are calculated, respectively, from:
where C abs and C sca are the absorption and scattering cross sections, respectively, for a target, and a eff is characterised as the effective radius, calculated as:
where V is the volume of the target.
In our work we have performed calculations in the UV-visible region (300 nm < λ < 1200 nm), though in all calculations the spectra beyond > 900 nm proves featureless. This range of λ allows accurate spectral calculations with a maximum particle length of approximately 100 nm. Previous work has shown the DDA is converged to a few percent when the number of dipoles (N) > 10 3 ; S7 to ensure accuracy for our work N > 10 5 throughout, with 1000 dipoles nm -3 .
Complex dielectric constants are wavelength-dependent for metallic systems. Experimental values from SPR measurements for thin-film Au S8 and bulk Pt S9 were used, with interpolation of the experimental data points to 120 data points. (i.e. 1 value per ~8 nm), to ensure a rigorous analysis of the optical region of interest. Where appropriate, λ max is calculated as the intercept between a linear fit (y = mx + c) to the preceding two data points and a linear fit to the following two data points around a spectral peak.
We represent the NRs in our calculations as homogeneous regions of differing dielectric medium. To ensure clarity in identifying surface plasmon resonances (SPRs) in both the transverse (TSPR) and longitudinal (LSPR) directions, where applicable, the incoming radiation (k) is set at an angle (θ) of 45° relative to the principal (long) axis. Calculations illustrating the effect of varying the incoming angle of the incident radiation are given below for Au and Pt NRs with aspect ratios of 4 and 5: Figure S3 shows θ
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= 0°, Figure S4 shows θ = 45° and Figure S5 shows θ = 90°. Figure S6 shows the effect of changing the aspect ratio of Au NRs. Figure S3 . Calculated extinction spectra (Q ext ) of Au and Pt nanorods (NRs) over the range 400 nm < λ < 900 nm. The incoming radiation is set to an angle of 0° relative to the principal axis of the NR. Au NRs with aspect ratios (ARs) of 4 and 5 are represented by black solid and red dotted lines, respectively. Pt NRs with ARs of 4 and 5 are represented by blue short-dashed and green long-dashed lines, respectively.
S7 Figure S4 . Calculated extinction spectra (Q ext ) of Au and Pt nanorods (NRs) over the range 400 nm < λ < 900 nm. The incoming radiation is set to an angle of 45° relative to the principal axis of the NR. Au NRs with aspect ratios (ARs) of 4 and 5 are represented by black solid and red dotted lines, respectively. Pt NRs with ARs of 4 and 5 are represented by blue short-dashed and green long-dashed lines, respectively.
S8 Figure S5 . Calculated extinction spectra (Q ext ) of Au and Pt nanorods (NRs) over the range 400 nm < λ < 900 nm. The incoming radiation is set to an angle of 90° relative to the principal axis of the NR. Au NRs with aspect ratios (ARs) of 4 and 5 are represented by black solid and red dotted lines, respectively. Pt NRs with ARs of 4 and 5 are represented by blue short-dashed and green long-dashed lines, respectively. 
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S4. ELECTROCHEMICAL RESULTS
Figure S7
Rotating disk voltammograms in oxygen-saturated 0.05 M H 2 SO 4 at various rotation rates (100, 400, 900, 1600 and 2500 rpm) and potential scan rate 2 mV s -1 . (a) Au NRs, (b) Au:Pt 1:0.5 NRs, (c) Au:Pt 1:1 with no blocking step, (d) Au:Pt 1:1 prepared with a selective blocking step. These plots were used to calculate the number of electrons transferred per oxygen molecule, plotted in Figure 8 in the main text.
